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gravitation. The sun's gravitational attraction for the earth is 178
times as great as the moon's, yet the tides follow the moon. Draw
a straight line from the moon completely through the earth, and
consider three different chunks of earth-matter intersected by that
line, each containing one pound, of matter. Let one chunk be at
the center of the earth, the other two at opposite sides. All three
are attracted towards the moon; but the one nearest the moon is
some 4000 miles closer to it than the chunk at the center, and the
one at the center is some 4000 miles closer to it than that on the far
side of the earth. By the law of gravitation the moon's pulls on
the three pieces of matter are different. The pound nearest the
moon tends to be pulled away from the center, and the pound at
the center tends to be pulled away from the chunk on the far side.
The earth is deformed as a result of the moon's different pulls on
different parts of it. The portions nearest the moon are heaped
up above the average level, and high tide occurs. On the opposite
side of the earth a similar heaping up takes place at the same time;
there the earth tends to be pulled away from the water, but all we
notice is the relative movement, so the result is the same as if the
water were being pulled away from the earth.
Thus a given locality experiences, on the average, two high tides
in 24 hours 50.47 minutes. The water drawn up to form the high
tides lowers the level at intermediate points, hence two low tides
occur at a given place in the same period of time. The response
of water is not instantaneous: inertia and friction must be over-
come. A time-lag results, whose value depends on the depth of
the water, the contour of the ocean floor, and the shape of the
shore line. For this reason one cannot count on a high tide the
instant the moon comes over a given locality. Tide-predicting
machines of great size and complexity are used to calculate the
tidal data a year in advance.